HypF, a carbamoyl phosphate-converting enzyme involved in [NiFe] hydrogenase maturation.
HypF has been characterized as an auxiliary protein whose function is required for the synthesis of active [NiFe] hydrogenases in Escherichia coli and other bacteria. To approach the functional analysis, in particular the involvement in CO/CN ligand synthesis, HypF was purified from an overproducing strain to apparent homogeneity. The purified protein behaves as a monomer on size exclusion chromatography, and it is devoid of nickel or other cofactors. As indicated by the existence of a sequence motif also present in several O-carbamoyltransferases, HypF interacts with carbamoyl phosphate as a substrate and releases inorganic phosphate. In addition, HypF also possesses ATP cleavage activity that gives rise to AMP and pyrophosphate as products and that is dependent on the presence of carbamoyl phosphate. This and the fact that HypF catalyzes a carbamoyl phosphate-dependent pyrophosphate ATP exchange reaction suggest that the protein catalyzes activation of carbamoyl phosphate. Extensive mutagenesis of the putative functional motifs deduced from the derived amino acid sequence showed a full correlation of the resulting variants between their activity in hydrogenase maturation and the in vitro reactivity with carbamoyl phosphate. The results are discussed in terms of the involvement of HypF in the conversion of carbamoyl phosphate to the CN ligand.